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(57) ABSTRACT 

The invention is an adjustable exhaust system and an 

adjustable insert for an exhaust system. The exhaust system 
includes a header ?ange, at least one conduit coupled to the 

header ?ange, a collector coupled to the conduit, and an 
adjustable insert for tuning engine performance. 

18 Claims, 4 Drawing Sheets 
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ADJUSTABLE EXHAUST SYSTEM FOR 
INTERNAL COMBUSTION ENGINE 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
The present application claims priority to US. provisional 

patent application No. 60/319,097, ?led Jan. 24, 2002, 
Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to an improved internal 

combustion engine exhaust system. More speci?cally, it 
relates to an adjustable insert for an exhaust system. 

2. Background 
The performance and ef?ciency of internal combustion 

engines depends on the ef?cient movement of gases through 
the engine, from the introduction of air and fuel through the 
intake ports into the cylinders of the engine to exhaust of the 
combustion by-products through the exhaust ports. The 
exhaust system performs a critical role in this process and 
has a signi?cant impact on ef?ciency of the engine. The 
exhaust system operates to provide complete and ef?cient 
“scavenging” of the exhaust gases from the cylinder, in part 
by providing for loW pressure doWnstream from the cylin 
ders (e.g., back pressure). Effective scavenging of the cyl 
inders results in the use of less poWer to “pump” exhaust 
gases out of the cylinder. One method knoWn in the art for 
facilitating scavenging of the cylinders is to reduce back 
pressure by reducing the pressure drop through the exhaust 
system. 
A typical exhaust system knoWn in the art includes a 

header ?ange, conduits, and a collector. Both the conduits 
and the collector are round in lateral cross-section. The 
header ?ange includes an appropriate number of openings 
for coupling to the engine exhaust ports. For example, for a 
four-cylinder engine, the header ?ange includes four open 
ings for coupling to the exhaust ports of the engine. The 
system includes four conduits, one corresponding to each 
opening on the header ?ange. The collector in one embodi 
ment includes a megaphone or tapered section for re?ecting 
pulses from the engine back toWard the exhaust ports. 

In a prior art device having conduits and collectors having 
a round lateral cross-section, the mechanics of ?uid ?oW 
through a circular tube mandate that the exhaust gases Will 
sWirl or move in a spiral fashion as they traverse the exhaust 
system. The sWirl motion results because the volume of the 
exhaust gases exceeds the volume of the circular tube. This 
sWirl motion increases the residence time of the exhaust 
gases and the contact With the Walls of the exhaust system, 
Which results in a greater pressure drop through the system. 
This greater pressure drop results in less than optimal engine 
performance. 

In a typical prior art exhaust system, the conduits and 
collectors have a ?xed, non-adjustable length. For example, 
a typical exhaust system for a four-cylinder engine has four 
conduits of non-adjustable length, possibly including ?xed 
length tapered sections. The ?xed length systems cannot be 
adjusted to achieve optimal levels of engine performance. 

There is a need in the art for an exhaust system having 
improved scavenging capabilities and reduced backpressure 
that results in increased engine performance. There is a 
further need for a device adapted to have an adjustable 
length to alloW for optimal engine performance levels. 

BRIEF SUMMARY OF THE INVENTION 

The present invention, in one embodiment, is an adjust 
able insert for an exhaust system. The adjustable insert has 
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2 
a funnel section siZed to ?t snugly Within an exhaust and a 
straight section coup led to the funnel section. 

In another embodiment, the present invention is an 
exhaust system for an internal combustion engine. The 
exhaust system has an exhaust header ?ange for coupling to 
an engine, a conduit coupled to the header ?ange, a collector 
coupled to the conduit and having an attachment member, 
and an adjustable insert removeably coupled to the attach 
ment member. 

While multiple embodiments are disclosed, still other 
embodiments of the present invention Will become apparent 
to those skilled in the art from the folloWing detailed 
description, Which shoWs and describes illustrative embodi 
ments of the invention. As Will be realiZed, the invention is 
capable of modi?cations in various obvious aspects, all 
Without departing from the spirit and scope of the present 
invention. Accordingly, the draWings and detailed descrip 
tion are to be regarded as illustrative in nature and not 
restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an exhaust system having 
a square cross-section, according to one embodiment of the 
present invention. 

FIG. 2 is a perspective vieW of an exhaust system having 
conduits With square cross-sections and generally equal 
lengths, according to one embodiment of the present inven 
tion. 

FIG. 3 is a perspective vieW of a “Tri-Y” square exhaust 
system, according to one embodiment of the present inven 
tion. 

FIG. 4 is a perspective vieW of a single-cylinder exhaust 
system having a square cross-section and an expansion 
chamber, according to one embodiment of the present inven 
tion. 

FIG. 5 is a perspective vieW of a single-cylinder exhaust 
system having a square cross-section and a tapered insert, 
according to one embodiment of the present invention. 

DETAILED DESCRIPTION 

FIG. 1 shoWs a perspective vieW of an exhaust system 30 
according to one embodiment of the present invention. As 
shoWn in FIG. 1, the exhaust system 30 includes a header 
?ange 32, conduits 34, and a collector 36. The header ?ange 
32 is formed according to the dimensions of the engine to 
Which it is intended to attach. In the embodiment shoWn in 
FIG. 1, the header ?ange 32 includes four openings 38 Which 
are coupled to the exhaust ports of the engine. The header 
?ange 32, in one embodiment, is coupled to the engine using 
a mechanical fastener, such as a set of bolts. The conduits 34 
extend from the header ?ange 32 to the collector 36. As is 
shoWn, the conduits 34 have a generally square cross 
section. In this embodiment, each of the conduits 34 is of a 
different length. The conduits 34 have generally thin Walls 
and de?ne a square passageWay for How of the exhaust 
gases. As shoWn in FIG. 1, the conduits 34 couple to the 
collector 36. At this point, exhaust gases ?oWing through the 
four separate conduits 34 all enter one common ?oW path 
de?ned by the collector 36. As shoWn in this embodiment, 
the collector 36 has a generally square cross-section and 
de?nes a generally square ?oW passageWay for the exhaust 
gases. As further shoWn in FIG. 1, the collector 36 has a 
generally thin outer Wall 39. 

In other embodiments of the present invention, the lateral 
cross-sections of the conduits 34 and the collector 36 are 
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shaped generally as any parallelogram. Aparallelogram is a 
four-sided plane ?gure With opposite sides parallel. For 
example, in one embodiment of the present invention, the 
conduits 34 and the collector 36 are rectangular in cross 
section. In other embodiments, the lateral cross-section of 
the conduits 34 and the collector 36 is any non-circular 
shape. For example, in one embodiment the lateral cross 
section consists of an arc, With ends connected by a line 
segment (e.g., a half circle). In another embodiment, the 
lateral cross-section is triangular. In one embodiment, the 
lateral cross-section is pie-shaped. In one embodiment, the 
lateral cross-section is an arc, With the ends connected by a 
second arc of a larger radius of curvature (e.g., a partial 
moon segment). 

In one embodiment, the collector 36 includes a tapered or 
megaphone section for re?ecting exhaust pulses from the 
engine back to the exhaust port as expansion Waves. The 
various components of the exhaust system 30 are con 
structed from any materials knoWn in the art as suitable for 
an internal combustion engine exhaust system. For example, 
in one embodiment, each of the header ?ange 32, the 
conduits 34, and the collector 36 are constructed from 
stainless steel. In another embodiment, the header ?ange 32 
is constructed from a different material, such as cast iron. 
Likewise, the exhaust system 30 is constructed using tech 
niques knoWn in the art. For example, in one embodiment, 
the components are constructed by Welding pieces of metal 
at right angles, and in another embodiment the components 
are constructed using a metal bending technique, and con 
nected to one another by Welding. 

FIG. 2 is a perspective vieW of an exhaust system 40 
according to a second embodiment of the present invention. 
As shoWn in FIG. 2, the exhaust system 40 includes a header 
?ange 42, conduits 44, and a collector 46. In this 
embodiment, the conduits 44 are con?gured such that they 
each have approximately the same length extending from the 
header ?ange 42 to the collector 46. Like the embodiment 
shoWn in FIG. 1, in the embodiment of FIG. 2 the conduits 
44 and the collector 46 have a cross-section consisting of a 
generally parallelogram-shaped external Wall de?ning a 
generally parallelogram-shaped exhaust gas ?oW path. 

In one embodiment, the cross-section of the conduits 44 
and the collector 46 is generally square shaped. In another 
embodiment, the cross-sections are generally rectangular 
shaped. In one embodiment of the present invention, the 
conduits 44 are generally square shaped While the collector 
46 is generally rectangular. In another embodiment, the 
conduits 44 are generally rectangular in cross-section While 
the collector 46 is generally square in cross-section. 

In the embodiment shoWn in FIG. 2, the collector 46 
includes a set of openings 48 Which extend through the thin 
exterior Wall of the collector 46. The openings 48 are located 
on opposing faces of the collector 46. In this embodiment, 
the openings 48 are used to fasten a tapered insert 50 to the 
interior of the collector 46. That is, upon insertion of the 
tapered insert 50 to a desired location inside the collector 46, 
a threaded hole 56 located on the tapered insert 50 is aligned 
With one of the openings 48 on the collector 46, and a bolt 
is inserted through the opening 48 and the threaded hole 56. 
Alternatively, the tapered insert 50 has a bolt (not shoWn) 
that is inserted into the desired opening 48 in the collector 
46. The tapered insert 50 includes a funnel section 52 and a 
straight section 54. The straight section 54 has a generally 
parallelogram-shaped cross-section that is smaller than the 
collector 46. As a result, the straight section 54 has a 
passageWay of smaller cross-sectional area than the passage 
Way de?ned by the collector 46. The funnel section 52 of the 
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4 
tapered insert 50 is inserted into the open end of the collector 
46 to effect performance of the engine. Moving the tapered 
insert 50 further into the collector 46 reduces the effective 
length of the collector 46 and causes the engine to generate 
more torque and less horsepoWer. Moving the tapered insert 
50 toWard the distal end of the collector 46 increases the 
effective length of the collector 46 and causes the engine to 
generate more horsepoWer and less torque. 

In another embodiment, the header ?ange 42, conduits 44, 
collector 46, the funnel section 52, and the straight section 
54 of the tapered insert 50 have a circular-shaped cross 
section. Like the embodiment shoWn in FIG. 2, the straight 
section 54 of this embodiment has a passageWay of smaller 
volume than the passageWay de?ned by the collector 46. 
Similarly, moving the tapered insert 50 further into the 
collector 46 reduces the effective length of the collector 46 
and causes the engine to generate more torque and less 
horsepoWer. Moving the tapered insert 50 toWard the distal 
end of the collector 46 increases the effective length of the 
collector 46 and causes the engine to generate more horse 
poWer and less torque. 

In another aspect of the present invention, a plurality of 
spaced holes (not shoWn) are made through one or more of 
the Walls of the straight section 54 of the tapered insert 50. 
The spaced holes interact With the air ?oW and cause a 
muf?ing of the sound generated by the air ?oW. The muf?ing 
effect depends on the number, the siZe, and the placement of 
the holes. 

The tapered insert 50, in another embodiment, is perma 
nently coupled With the collector 46 after the tapered insert 
50 has been adjusted to the appropriate location in the 
collector 46 to achieve the desired amounts of torque and 
horsepoWer. The permanent coupling in one embodiment is 
achieved by Welding the tapered insert 50 to the collector 46. 
In other embodiments, other methods of permanent ?xation 
knoWn in the art are used. 

FIG. 3 shoWs a perspective vieW of a “Tri-Y” exhaust 
system 60 according to one embodiment of the present 
invention. As shoWn in FIG. 3, the exhaust system 60 
includes a header ?ange 62, a set of conduits 64, three 
Y-connectors 66, 68, 70 and a collector 72. In this 
embodiment, each of the exhaust gas conducting compo 
nents is constructed having a generally parallelogram shaped 
cross-section. In the embodiment shoWn, each of the con 
duits 64 is of approximately equal length. The three 
Y-connectors 66, 68, 70 operate to funnel the ?oW from the 
conduits 64 doWn to a single ?oW path through the collector 
72 using a tWo step process. The ?oW from each conduit 64 
?rst combines With the ?oW from one other conduit 64 at the 
coupling of the conduits 64 to the ?rst set of Y-connectors 
66, 68. The ?oW then combines a second time at the 
Y-connector 70 coupled to the collector 72. This funneling 
results in improved ?oW rate through the exhaust system, 
Which reduces back pressure and improves engine horse 
poWer. 

In one embodiment of the present invention, a plurality of 
spaced holes (not shoWn) are made through one or more of 
the Walls of the collector 72. Like the holes in the straight 
section 54 of the insert 54, the holes in the collector 72 create 
a sound muf?ing effect that depends on the number, the siZe, 
and the placement of the holes. 

FIG. 4 is a perspective vieW of a single-cylinder exhaust 
system 80 according to another embodiment of the present 
invention. As shoWn in FIG. 4, the exhaust system, 80 
includes a header ?ange 82, a conduit 84, an expansion 
chamber 86, and a collector 88. Like the embodiment shoWn 
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in FIG. 1, in the embodiment of FIG. 4 the conduit 84 and 
the collector 88 have a cross-section consisting of a gener 
ally parallelogram-shaped external Wall de?ning a generally 
parallelogram-shaped exhaust gas ?oW path. The expansion 
chamber 86 has a similarly-shaped cross-section. The 
expansion chamber 86 has a larger cross-section than the 
conduit 84 or the collector 88. As a result, the expansion 
chamber 86 de?nes a passageWay of larger cross-sectional 
area than the passageWays de?ned by the conduit 84 or the 
collector 88. 

In another embodiment, the exhaust system 80 includes a 
header ?ange 82, a conduit 84, and a collector 88, but no 
expansion chamber. Like the embodiment shoWn in FIG. 4, 
the conduit 84 and the collector 88 have a cross-section 
consisting of a generally parallelogram-shaped external Wall 
de?ning a generally parallelogram-shaped exhaust gas ?oW 
path. 

FIG. 5 shoWs a perspective vieW of a single-cylinder 
exhaust system 100 according to another embodiment of the 
present invention. As shoWn in FIG. 5, the exhaust system 
100 includes a header ?ange 102, a conduit 104, an expan 
sion chamber 106, and a tapered insert 108. Like the 
embodiment shoWn in FIG. 4, in the embodiment of FIG. 5 
the conduit 104 and the expansion chamber 106 have a 
cross-section consisting of a generally parallelogram-shaped 
external Wall de?ning a generally parallelogram-shaped 
exhaust gas ?oW path. The expansion chamber 106 has a 
larger cross-section than the conduit 104. As a result, the 
expansion chamber 106 de?nes a passageWay of larger 
volume than the passageWay de?ned by the conduit 104. 

In the embodiment of FIG. 5, a tongue 10 containing an 
opening 112 projects from the distal end of the expansion 
chamber 106. The opening 112 is used in this embodiment 
to fasten the tapered insert 108 to the interior of the 
expansion chamber 106. Like the embodiment in FIG. 2, the 
tapered insert 108 in FIG. 5 includes a funnel section 114 
and a straight section 116. In this embodiment, a threaded 
bolt 118 can be threaded through the opening 112 in the 
tongue 10 and into one of several openings 120 in or 
attached to one side of the straight section 116 of the tapered 
insert 108 to secure the tapered insert 108 in the desired 
position. The straight section 1.16 has a generally 
parallelogram-shaped cross-section that is smaller than the 
expansion chamber 106. As a result, the straight section 116 
has a passageWay of smaller cross-sectional area than the 
passageWay de?ned by the expansion chamber 84. 

Like the embodiment depicted in FIG. 2, the funnel 
section 114 of the tapered insert 108 is inserted into the open 
end of the expansion chamber 106 to in?uence performance 
of the engine. Moving the tapered insert 108 further into the 
expansion chamber 106 reduces the effective length of the 
expansion chamber 106 and causes the engine to generate 
more torque and less horsepoWer. Moving the tapered insert 
108 toWard the distal end of the expansion chamber 106 
increases the effective length of the expansion chamber 106 
and causes the engine to generate more horsepoWer and less 
torque. 

In another embodiment, the header ?ange 102, conduit 
104, expansion chamber 106, and the straight section 116 of 
the tapered insert 108 have a circular-shaped cross-section. 
Like the embodiment shoWn in FIG. 2, the straight section 
116 of this embodiment has a passageWay of smaller volume 
than the passageWay de?ned by the expansion chamber 106. 
Similarly, moving the tapered insert 108 further into the 
expansion chamber 106 reduces the effective length of the 
expansion chamber 106 and causes the engine to generate 
more torque and less horsepoWer. Moving the tapered insert 
108 toWard the distal end of the expansion chamber 106 
increases the effective length of the expansion chamber 106 
and causes the engine to generate more horsepoWer and less 
torque. 
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The tapered insert 108 in another embodiment is perma 

nently coupled With the expansion chamber 106 after the 
tapered insert 108 has been adjusted to the appropriate 
location in the expansion chamber 106 to achieve the desired 
amounts of torque and horsepoWer. 

Exhaust gases, like any ?uid traveling through a pipe, 
naturally tend to move in a spiral or sWirling fashion. The 
embodiments of the present invention having a 
parallelogram-shaped cross-section, hoWever, prevent 
propagation of the sWirling motion by causing the air to 
collide With the Walls, Which are set at angles to one another. 
Removal of the sWirling motion of the exhaust gases alloWs 
the exhaust gases to travel more quickly through the con 
duits and the collector and out to the atmosphere. This more 
ef?cient motion results in a loWer pressure drop through the 
exhaust system, Which enhances poWer output of the engine. 

In one embodiment of the present invention, the exhaust 
gas systems are used in combination With an insert (shoWn 
in FIGS. 2 and 5). The insert can act to tune the poWer and 
torque generated by the engine. As shoWn in FIG. 2, the 
larger end of the insert 50 is placed into the distal end of the 
collector 46. The insert 50 is then mechanically coupled to 
the collector 46, by for example using bolts passing through 
openings 48. As depicted in FIG. 5, the larger end of the 
tapered insert 108 is placed into the distal end of the 
expansion chamber 106. The tapered insert 108 is then 
mechanically coupled to the expansion chamber 106. The 
poWer and torque are tuned by varying the effective length 
of the collector 46 in the embodiment of FIG. 2 or the 
expansion chamber 106 in the embodiment of FIG. 5. 
Placing the insert 50, 108 the entire distance into the 
collector 46 or expansion chamber 106 minimiZes the effec 
tive length of the collector 46 or expansion chamber 106 and 
thus maximiZes the torque output, but results in loWer 
maximum horsepoWer. On the other hand, placing the insert 
50, 108 only slightly into the collector 46 or expansion 
chamber 106 maximiZes the effective length of the collector 
46 or expansion chamber 106 and thus maximiZes the 
horsepoWer, but results in a loWer torque output. In other 
Words, the insert 50, 108 alloWs the performance character 
istics of the engine to be varied to match driving conditions. 
A device constructed according to the teachings of the 

present invention Was tested and exhibited a signi?cant 
improvement over prior art exhaust systems. In one test, a 
“Tri-Y” exhaust system (such as that shoWn in FIG. 1) With 
a circular cross-section Was used as the prior art device. A 
2300 cc four-cylinder engine With a restriction plate Was 
used to test both the prior art device and the device of the 
present invention, and measurement of torque and horse 
poWer Were recorded. The Tri-Y circular device achieved a 
maximum torque of 141.4 lb-ft (at 4700 rpm) and a maxi 
mum poWer of 157.7 horsepoWer (at 6300 rpm). Next, a 
“Tri-Y” square exhaust system, as shoWn in FIG. 3, Was 
tested. The “Tri-Y” square exhaust system of the present 
invention achieved a maximum torque of 146.7 lb-ft (at 
4200 rpm) and a maximum poWer of 166.4 horsepoWer (at 
6300 rpm). In other Words, a device constructed according 
to the present invention exhibited a 3.7 percent improvement 
in torque and a 13 percent improvement in poWer. 

In another test, a square, single-cylinder exhaust system 
With a tapered insert, as shoWn in FIG. 5, Was tested. A 
single-cylinder exhaust system With a circular cross-section 
Was used as the prior art device. The engine used to test both 
the prior art device and the device of the present invention 
Was an unrestricted 2300 cc single-cylinder Briggs and 
Stratton. 

First, an embodiment of the present invention Was tested 
With the tapered insert affixed to the collector at the ?fth hole 
from the distal end of the insert. At 3200 rpm, the prior art 
device achieved a torque of 9.88 lb-ft and 6.00horsepoWer. 
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The square exhaust system at 3200 rpm achieved a torque of 
11.05lb-ft (an improvement of 12%) and 6.72 horsepower 
(also an improvement of 12%). At 5000 rpm, the prior art 
device achieved a torque of 9.98 lb-ft and 9.48 horsepoWer. 
The embodiment of the present invention With the tapered 
insert set at the ?fth hole from the distal end of the insert at 
5000 rpm achieved a torque of 10.63 lb-ft and 10.10 
horsepoWer (improvements of 7% in both cases). At 6800 
rpm, the prior art device achieved a torque of 4.08 lb-ft, 
While the inventive device achieved a torque of 6.59 lb-ft (an 
improvement of 62%). The prior art device at 6800 rpm 
achieved 5.28 horsepoWer, While the device of the present 
invention achieved 8.32 horsepoWer (an improvement of 
58%). 

Second, an embodiment of the present invention Was 
tested With the tapered insert permanently af?xed to the 
collector at the third hole from the distal end of the insert. 
At 3200 rpm, the square exhaust system achieved a torque 
of 11.25 lb-ft and 6.84 horsepoWer. Given the same results 
as above for the prior art device, this Was an improvement 
of 14% in torque and 14% in horsepoWer. At 5000 rpm, the 
embodiment of the present invention achieved a torque of 
10.49 lb-ft and 9.98 horsepoWer (an improvement in both 
cases of 5%). At 6800 rpm, the present inventive device 
achieved a torque of 6.5 lb-ft and 8.4 horsepoWer (both 
being an improvement of 59%). 

Third, an embodiment of the present invention Was tested 
With the tapered insert permanently af?xed to the collector 
at the fourth hole from the distal end of the insert With 1 inch 
removed from the length of the straight section. At 3200 
rpm, this inventive device achieved a torque of 11.08 lb-ft 
and 6.74 horsepoWer (improvements of 12% for each 
measure). At 5000 rpm, the embodiment of the present 
invention achieved a torque of 10.34 lb-ft and 9.82 horse 
poWer (an improvement of 4% in both cases). At 6800 rpm, 
the present inventive device achieved a torque of 6.34 lb-ft 
and 8.2 horsepoWer (both improvements of 55%). 

Although the present invention has been described With 
reference to preferred embodiments, persons skilled in the 
art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. An exhaust system for an internal combustion engine, 

the exhaust system comprising: 
an exhaust header ?ange for coupling to an engine; 
a conduit coupled to the header ?ange; 
a collector coupled to the conduit Wherein the collector 

has an attachment member; and 
an adjustable insert disposed Within and removeably 

coupled to the attachment member of the collector, the 
adjustable insert having a straight section con?gured to 
have a non-circular lateral cross-section along an entire 
length of the straight section. 

2. The exhaust system of claim 1 Wherein the adjustable 
insert is permanently coupleable to the collector. 

3. An exhaust system for an internal combustion engine, 
the exhaust system comprising: 

an exhaust header ?ange for coupling to an engine; 
a conduit coupled to the header ?ange; 
a collector coupled to the conduit Wherein the collector 

has an attachment member; and 
an adjustable insert disposed Within and removeably 

coupled to the attachment member of the collector, 
Wherein the conduit, the collector, and the adjustable 
insert have a non-circular lateral cross-section. 
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4. The exhaust system of claim 3 Wherein the conduit, the 

collector, and the adjustable insert have a parallelogram 
shaped lateral cross-section. 

5. The exhaust system of claim 1 Wherein the attachment 
member is a plurality of openings in a Wall of the collector. 

6. The exhaust system of claim 1 Wherein the adjustable 
insert further comprises: 

a funnel section siZed to ?t Within the, collector funnel 
section coupled to the straight section. 

7. The exhaust system of claim 6 Wherein the straight 
section has a lateral cross-section smaller than a lateral 
cross-section of the funnel section. 

8. The exhaust system of claim 6 Wherein the straight 
section has a lateral cross-section smaller than a lateral 
cross-section of the collector. 

9. The exhaust system of claim 1 Wherein the straight 
section has a parallelogram-shaped lateral cross-section. 

10. The exhaust system of claim 6 Wherein the straight 
section has a coupling member, the coupling member being 
removably coupleable With the attachment member. 

11. The exhaust system of claim 10 Wherein the coupling 
member comprises at least one opening de?ned by a Wall of 
the straight section. 

12. The exhaust system of claim 6 Wherein the adjustable 
insert includes a plurality of holes on one or more surfaces 
of the straight section. 

13. Amethod for adjusting the performance of an internal 
combustion engine, the method comprising: 

providing an exhaust system for the internal combustion 
engine, the exhaust system having a distal end; 

inserting an adjustable insert, having a funnel section 
siZed to ?t Within the distal end of the exhaust system 
and a straight section disposed distal to the funnel 
section, longitudinally into the distal end of the exhaust 
system, the straight section having a non-circular lat 
eral cross-section along an entire length of the straight 
section; and 

coupling the adjustable insert to the exhaust system; 
Wherein the position of the adjustable insert Within the 

distal end of the exhaust system controls the poWer and 
torque output from the internal combustion engine. 

14. The method of claim 13 Wherein the adjustable insert 
is releasably coupled to the exhaust system. 

15. The method of claim 13 Wherein the adjustable insert 
is permanently coupled to the exhaust system. 

16. The method of claim 13 further comprising moving 
the insert toWard the distal end of the exhaust system to 
increase the poWer output from the internal combustion 
engine. 

17. The method of claim 13 further comprising moving 
the insert toWard a proximal end of the exhaust system to 
increase the torque output from the internal combustion 
engine. 

18. An exhaust system for an internal combustion engine, 
the exhaust system comprising: 

an exhaust header ?ange for coupling to an engine; 
a conduit coupled to the header ?ange; 
a collector coupled to the conduit Wherein the collector 

has an attachment member; and 
an adjustable insert disposed Within and removeably 

coupled to the attachment member of the collector, the 
adjustable insert comprising a straight section having a 
non-circular lateral cross-section along an entire length 
of the straight section. 

* * * * * 


